Limited nucleosome migration can completely randomize DNA repair patches in intact human cells.
Following irradiation of human cells with ultraviolet light, DNA repair patches are initially inserted near the 5' and 3' ends of nucleosome core DNA leaving a "gap" in repair synthesis (of approximately 50 bases) near the center of the core DNA. With time, however, these same repair patches become randomized, apparently by nucleosome migration. We have developed both an analytical expression and a computer algorithm (which simulates nucleosome migration along DNA) to determine the average distance nucleosomes must migrate to change the initial, non-uniform distribution of repair patches in nucleosomes to a random distribution. Both of these methods yielded the same result: nucleosomes must migrate an average of about 50 base-pairs in either direction to produce the randomization observed.